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Description
TECHNICAL FIELD

[0001] The present disclosure relates to a converting
method and a converting apparatus that perform a con-
version into a signal in a different luminance range.

BACKGROUND ART

[0002] Conventionally, animage signal processing ap-
paratus for improving a displayable luminance level has
been disclosed (for example, see PTL 1). US
2016/0373712 A1 relates to a reproducing device and a
reproducing method.

Citation List
Patent Literature

[0003] PTL 1: Unexamined Japanese Patent Publica-
tion No. 2008-167418

SUMMARY OF THE INVENTION

[0004] A converting apparatus and a converting meth-
od according to the present invention is defined in claims
1 and 2, respectively. Dependent claims provide further
advantageous embodiments.

[0005] The above aspect can realize further improve-
ment.

BRIEF DESCRIPTION OF DRAWINGS
[0006]

FIG. 1 is a diagram illustrating an example of an
EOTF (Electro-Optical Transfer Function).

FIG. 2 is an explanatory diagram illustrating a meth-
od for deciding a code value of a luminance signal
to be stored in contents and a process for restoring
a luminance value from the code value at a repro-
duction time.

FIG. 3 is an explanatory diagram illustrating a player
that creates and reproduces a BD (Blu-ray Disc).
FIG. 4A is a diagram illustrating an example where
a BD player and a TV are connected by an HDMI
(High-Definition Multimedia Interface: registered
trademark) and a case where the TV is compatible
with a HDR (High Dynamic Range) display.

FIG. 4B is a diagram illustrating an example where
the BD player and the TV are connected by the HDMI
(registered trademark) and a case where the TV is
not compatible with the HDR display.

FIG. 5A is a diagram for describing an example
where firstremappingis carried outonan SDR signal
into an HDR signal.

FIG. 5B is a diagram for describing an example
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where firstremappingis carried outon an HDR signal
into an SDR signal.

FIG. 6 is a diagram illustrating luminance ranges of
an SDR master and an HDR master in a video.
FIG. 7 is a diagram for describing an example of
relational information between an HDR luminance
value and an SDR luminance value when the HDR
signal is converted into the SDR signal.

FIG. 8 is a block diagram illustrating a configuration
of aremapping processor in a converting apparatus.
FIG.9is adiagramillustrating a flowchart of the rem-
apping process in the converting apparatus.

FIG. 10 is a diagram illustrating an example of com-
binations of the HDR and the SDR when contents
include one video stream and one graphic stream.
FIG. 11 is adiagramillustrating that a graphic master
is created by using the EOTF shared by a video mas-
ter.

FIG. 12A is a diagram for describing a case of map-
ping on the SDR signal when the graphic master is
created.

FIG. 12B is a diagram for describing a case of map-
ping on the HDR signal when the graphic master is
created.

FIG. 13 is a block diagram illustrating a configuration
of a generator that generates a graphic signal on
authoring.

FIG. 14 is a flowchart illustrating a method for gen-
erating the graphic signal in authoring.

FIG. 15 is a diagram in which color spaces BT.709
and BT.709 in ITU-R Recommendations are indicat-
ed by a CIE (Commission International de
I’Eclairage) color system.

DESCRIPTION OF EMBODIMENTS

(Underlying Knowledge Forming Basis of the Present
Disclosure)

[0007] Theinventorofthe presentdisclosure hasfound
that an image signal processing apparatus described in
"Background Art" has the following problem.

[0008] In the image signal processing apparatus dis-
closed in PTL 1, linear luminance is calculated for re-
spective pixels based on linear RGB values calculated
from the respective pixels forming an object, correction
linear luminance for the respective pixels and a correction
linear RGB value of a synthesized pixel obtained by syn-
thesizing a plurality of pixels including the respective pix-
els are calculated based on the linear RGB value and
the linear luminance, and the correction linear luminance
and the correction linear RGB value are gamma-correct-
ed so that display luminance and a display RGB value
are calculated. In such a manner, in the image signal
processing apparatus, the linear luminance is corrected
based on the correction linear RGB value so that display-
able gradation is increased.

[0009] However, in correction (conversion) of lumi-



3 EP 3 145 167 B1 4

nance of the image signal processing apparatus dis-
closed in PTL 1, aluminance converting method ata time
of correcting (converting) the luminance from a first lu-
minance range into a second luminance range larger or
smaller than the first luminance range is not considered.
[0010] In view of the above, the inventor of the present
disclosure has been examined the following improve-
ment plan in order to solve the above problem.

[0011] A converting method according to one aspect
of the present disclosure is a converting method relating
to picture luminance, the picture luminance being formed
by aluminance value in afirst luminance range, the meth-
od includes, obtaining a first luminance signal that indi-
cates a code value obtained by quantizing the luminance
value of the picture, deciding a code value, which is as-
sociated with the code value indicated by the obtained
first luminance signal by quantization for a second lumi-
nance range different in a maximum value from the first
luminance range, as a converted code value, and con-
verting the first luminance signal is converted into a sec-
ond luminance signal indicating the converted code val-
ue.

[0012] As aresult, the luminance can be suitably con-
verted from the first luminance range into the second
luminance range larger or smaller than the first luminance
range.

[0013] Further, for example, the first luminance signal
indicates the first code value obtained by quantizing the
picture luminance value using a first EOTF (Electro-Op-
tical Transfer Function) where the luminance value in the
first luminance range and a plurality of first code values
are associated with each other. In conversion into the
second luminance signal, the second code value asso-
ciated with the code value indicated by the obtained first
luminance signal is decided as the converted code value
by using the first EOTF and a second EOTF where the
luminance value in the second luminance range and a
plurality of second code values are associated with each
other, and the second luminance signal may indicate the
decided second code value.

[0014] Further, for example, in the conversion into the
second luminance signal, first remapping for (i) deciding
a luminance value associated with the code value indi-
cated by the first luminance signal using the first EOTF,
and (ii) deciding the second code value associated with
the decided luminance value in the second EOTF as the
converted code value, may be performed.

[0015] Further, for example, in the first remapping,
when the plurality of second code values does notinclude
the code value that is associated with the decided lumi-
nance value in the second EOTF, a code value associ-
ated with a luminance value least different from the de-
cided luminance value in the plurality of second code
values may be decided as the converted code value.
[0016] Further, for example, in the first remapping,
when the code value indicated by the obtained first lumi-
nance signal is a second bit number smaller than a first
bit number expressing the first code value associated in
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the first EOTF, a luminance value associated in the first
EOTF may be decided by using a bit higher by the second
bit number in the first code value.

[0017] Further, forexample, in conversion into the sec-
ond luminance signal, second remapping for (i) deciding
a first luminance value associated with the code value
indicated by the first luminance signal using the first
EOTF, (ii) deciding a second luminance value associated
with the decided first luminance value in advance in the
second luminance range, and (iii) deciding the second
code value associated with the decided second lumi-
nance value in the second EOTF as the converted code
value, may be performed.

[0018] Further, for example, the first luminance range
is larger in a maximum luminance value than the second
luminance range, the maximum luminance value in the
first luminance range is associated with the maximum
luminance value in the second luminance range in ad-
vance, in decision of the second luminance value, when
the decided first luminance value is in a low luminance
region where the luminance is low in the first luminance
range, the second luminance value is decided so as to
be approximately equal to the first luminance value, when
the decided first luminance value is in a high luminance
region where the luminance is high in the first luminance
range, the second luminance value is decided so that the
largerthe first luminance value is, the smaller anincrease
amount of the luminance value is, when the decided first
luminance value is the maximum luminance value in the
first luminance range, the maximum luminance value in
the second luminance range may be the second lumi-
nance value.

[0019] Further, for example, in decision of the second
luminance value, when the decided first luminance value
exceeds the maximum luminance value in the second
luminance range, the maximum luminance value in the
second luminance range may be the second luminance
value.

[0020] Further, for example, in decision of the second
luminance value, relational information according to a
scene of the picture is selected from a plurality of pieces
of relational information representing relationships be-
tween the luminance value in the first luminance range
and the luminance value in the second luminance range,
and the second luminance value may be decided based
on the decided firstluminance value by using the selected
relational information.

[0021] Further, forexample, in conversion into the sec-
ond luminance signal, when the picture is a video and
the first luminance signal is a signal obtained by quan-
tizing a luminance value of the video, second remapping
for (i) deciding a first luminance value associated with
the code value indicated by the first luminance signal
using the first EOTF, (ii) deciding a second luminance
value associated with the decided first luminance value
in advance in the second luminance range, and (iii) de-
ciding a code value associated with the decided second
luminance value in the second EOTF as the converted
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code value, is performed, when the picture is a graphic
and the first luminance signal is a signal obtained by
quantizing a luminance value of the graphic, first rema-
pping for (i) deciding a luminance value associated with
the code value indicated by the first luminance signal
using the first EOTF, and (ii) deciding a code value as-
sociated with the decided luminance value in the second
EOTF as the converted code value, may be performed.
[0022] Further, for example, the method further in-
cludes performing the first remapping and the second
remapping so that a video and a graphic that are con-
verted into the second luminance signal may be synthe-
sized to be output.

[0023] Further, for example, the conversion into the
second luminance signal may be performed by using the
first EOTF and the second EOTF where a displayable
luminance range on a display device as an output desti-
nation of the second luminance signal is the second lu-
minance range.

[0024] Further, for example, the method further in-
cludes outputting the second luminance signal obtained
by converting the obtained first luminance signal together
with meta-information for identifying the second EOTF.
[0025] Note that these generic or specific aspects may
be realized by an apparatus, a system, an integrated cir-
cuit, a computer program or a recording medium record-
ing medium such as a CD-ROM readable by a computer,
or may be realized by any combination of a system, a
method, an integrated circuit, a computer program or a
recording medium.

[0026] The converting method and a converting appa-
ratus according to one aspect of the present disclosure
are specifically described below with reference to the ac-
companying drawings.

[0027] Note that exemplary embodiments to be de-
scribed below are specific examples of the present dis-
closure. Numerical values, shapes, materials, compo-
nents, disposed positions and connecting forms of the
components, steps and an order of steps are examples,
and are not intended to limit the present disclosure. Fur-
ther, some components of the components in the follow-
ing exemplary embodiments that are not described in
independent claims indicating a generic concept are de-
scribed as optional components.

FIRST EXEMPLARY EMBODIMENT
[1-1. Background]

[0028] In heightening of picture quality, emphasis has
been put on an increase of pixels, and demands for a
picture with Full HD (FHD: Full High definition) of 1920
X 1080 pixels or 2048 X 1080 pixels have increased. In
recentyears, in order to further heighten the image quality
of a picture, a so-called 4K picture of 3840 X 1920 or
4096 x 1920 pixels are started to be introduced. It is con-
sidered that the picture quality is heightened by height-
ening the picture resolution, widening a dynamic range,
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extending color gamut, or improving a frame rate.
[0029] As to the dynamic range in all of them, an at-
tention is paid to an HDR (High Dynamic Range) as a
system compatible with a luminance range where a max-
imum luminance value is increased in order to express
bright light such as mirror reflected light that cannot be
expressed by a current TV signal using more realistic
brightness while dark part gradation in a conventional
picture is being maintained. Specifically, the system of
the luminance range compatible with a conventional TV
signal is called an SDR (Standard Dynamic Range), and
its maximum luminance value is 100 nit, but itis assumed
thata maximum luminance value of the HDRiis increased
to 1000 nit or more. Standardization of the HDR in
SMPTE (Society of Motion Picture & Television Engi-
neers) or ITU-R (International Telecommunications Un-
ion Radiocommunications Sector) is now in progress.
Broadcasting or a BD (Blu-ray (registered trademark)
Disc) is assumed as specific application of the HDR.

[1-2. With Respect to EOTF]

[0030] The EOTF isdescribed with reference to FIG. 1.
[0031] FIG. 1 is a diagram illustrating an example of
the EOTFs (Electro-Optical Transfer Functions) compat-
ible with the HDR and the SDR, respectively.

[0032] The EOTF is generally called a gamma curve,
and indicates association between a luminance value
and a code value, and is for quantizing to convert a lu-
minance value into a code value. Thatisto say, the EOTF
is relational information indicating the association rela-
tionships between luminance values and a plurality of
code values. For example, when a luminance value of
an SDR-compatible picture is expressed by a code value
of 8-bit gradation, luminance values in aluminance range
of up to 100 nit are quantized so as to be mapped into
256 integers from 0 to 255. That is to say, quantization
based on the EOTF converts the luminance values in the
luminance range of up to 100 nit (the luminance values
of an SDR-compatible picture) into an SDR signal as an
8-bit code value. In an HDR-compatible EOTF (herein-
after, "HDR EOTF"), a luminance value higher than an
SDR-compatible EOTF (hereinafter, "SDR EOTF") can
be expressed, and in FIG. 1, for example, a maximum
value of the luminance (peak luminance) is 1000 nits.
That is to say, the HDR luminance range includes the
entire SDR luminance range, and the HDR peak lumi-
nance is larger than SDR peak luminance. The HDR lu-
minance range is aluminance range where the maximum
value is increased from 100 nit, for example, that is the
maximum value of the SDR luminance range to 1000 nit.
Further, the HDR signal is expressed by, for example,
10-bit gradation.

[1-3. How to Use EOTF]

[0033] FIG. 2 is an explanatory diagram illustrating a
method for deciding a code value of a luminance signal
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to be stored in contents and a process for restoring a
luminance value from the code value at a reproduction
time.

[0034] A luminance signal indicating luminance in this
example is an HDR-compatible HDR signal. An image
after grading is quantized by a reverse HDR EOTF, and
a code value associated with a luminance value of the
image is decided. The image is encoded based on this
code value, and elementary streams of a video and a
graphic are generated. At a time of reproduction, decod-
ed results of the elementary streams are inversely quan-
tized based on the HDR EOTF, and each luminance val-
ue for each pixel is restored.

[1-4. Stream Configuration of BD]

[0035] The above describes thatthe HDR may be used
in an optical disc such as a BD, or broadcasting. A BD
is described below as one example of media using the
HDR with reference to FIG. 3.

[0036] FIG. 3 is an explanatory diagram illustrating a
player for creation of a BD and reproduction from a BD.
[0037] As shown in FIG. 3, a production process in-
cludes authoring of Blu-ray (registered trademark) con-
tents, creation of a BD storing the authored Blu-ray (reg-
istered trademark) contents. The Blu-ray (registered
trademark) contents include graphic data for generating
a subtitle and a menu, and scenario data for providing
display of a menu and interactivity in a user’s operation
as well as a video and an audio. The scenario data has
aformat called an HDMV (High Definition Movie) for con-
trol using a prescribed command, and a format called a
BD-J (Blu-ray (registered trademark) Disc Java (regis-
tered trademark)) for control using a Java (registered
trademark) program. In the authoring, a video and an
audio are encoded, their encoded streams and graphic
data representing a subtitle and a menu are multiplexed
into a transport stream of an M2TS format. Further, man-
agement information necessary for reproduction control
for a playlist and an EP map is generated. The data gen-
erated by the authoring is stored in a BD.

[0038] A BD player refers to the management informa-
tion and separates elementary streams of the video and
the audio necessary for reproduction from the graphic
data so as to decode and output them. The video and
the graphics such as the subtitle and the menu are output
after a video plane and a graphics plane are synthesized.
When the video is different in resolution from the graph-
ics, the graphics are up-converted according to the res-
olution of the video, and the video and the graphics are
synthesized.

[1-5. Configuration of Apparatus]

[0039] When contents (pictures) compatible with the
HDR are reproduced, a display such as a TV receives
and displays an output signal from a reproducing appa-
ratus such as a BD player. Hereinafter, display of a pic-
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ture compatible with HDR is described as "HDR display",
and a display of a picture compatible with SDR is de-
scribed as "SDR display". At this time, when the display
is compatible with the HDR display, an output signal to
be output from the reproducing apparatus may be still an
HDR signal compatible with the HDR. On the other hand,
when the display is not compatible with the HDR display,
the reproducing apparatus converts the output signal into
an SDR signal compatible with the SDR. When the dis-
play is not compatible with the HDR display, the display
is compatible only with the SDR display.

[0040] FIG. 4A and FIG. 4B illustrate an example
where BD player 200 and TVs 300 and 310 are connected
by an HDMI (registered trademark). FIG. 4A illustrates a
case where TV 300 is compatible with the HDR, and FIG.
4B illustrates a case where TV 310 is not compatible with
the HDR display. BD player 200 in FIG. 4A is different in
a configuration from BD player 200 in FIG. 4B, but FIG.
4A is a diagram illustrating a case where remapping, de-
scribed later, is not performed and does not illustrate a
configuration of converting apparatus 210 that performs
remapping.

[0041] In FIG. 4A, BD player 200 reads videos and
graphics from media 100 and decodes them. BD player
200 synthesizes HDR data of the decoded videos and
graphics with each other, and outputs an HDR signal
generated by the synthesization to HDR display-compat-
ible TV 300 through the HDMI (registered trademark).
[0042] On the other hand, in FIG. 4B, since TV 310 is
incompatible with HDR display, BD player 200 remaps
the HDR data of the videos and graphics into SDR data
usinganHDREOTF and an SDREOTF before the videos
and the graphics are synthesized. BD player 200 synthe-
sizes the SDR data of the remapped videos and graphics,
and outputs an SDR signal generated by the synthesi-
zation to HDR display-incompatible TV 310 through the
HDMI (registered trademark).

[0043] Incidentally, the remappingis a process for con-
verting first code values in a first EOTF into second code
values in a second EOTF when two kinds of EOTFs in-
cluding the first EOTF and the second EOTF are present.
In FIG. 4B, the remapping is a process for converting
code values of the HDR EOTF into code values of the
SDR EOTF in conversion from the HDR into the SDR.
[0044] That is to say, in FIG. 4B, BD player 200 in-
cludes converting apparatus 210 having an obtainer and
a converter. The obtainer obtains a first luminance signal
(the HDR signal) associated with a first luminance range
(HDR). The converter decides code values associated
with code values indicated by the first luminance signal
obtained by the obtainer by quantization for a second
luminance range (SDR) as converted code values using
the HDR EOTF and the SDR EOTF, and converts the
first luminance signal into a second luminance signal in-
dicating the converted code values. More specifically,
the converter decides second code values associated
with the code values indicated by the first luminance sig-
nal obtained by the obtainer are decided as the converted
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code values using the first EOTF and the second EOTF
in the conversion into the second luminance signal. BD
player 200 carries out a converting method for performing
steps related to respective parts of converting apparatus
210. FIG. 4B illustrates a case where converting appa-
ratus 210 converts the HDR signal into the SDR signal
so as to output the SDR signal, but the apparatus may
convert the SDR signal into the HDR signal as described
later.

[0045] Since luminance that exceeds 100 nit cannot
be expressed in the SDR, the conversion from the HDR
into the SDR performed by converting apparatus 210
needs to be performed based on a suitable process ac-
cording to at least a conversion table where association
between luminance that exceeds 100 nit in the HDR sig-
nal and the SDR code values associated with the lumi-
nance is defined in advance, or luminance distribution of
animage in the contents. Further, in the converting meth-
od, it is assumed that different conversion rules are nec-
essary for data where a luminance value is discrete like
a subtitle, and a video. Further, since remapping is gen-
erated for each frame, a processing amount is large par-
ticularly in an image with high resolution such as 4K. Fur-
ther, since the luminance value varies before and after
the remapping, an image after the remapping might be
different from an image that is intended by a creator.
[0046] WhenanHDR signal of an HDR-compatible pic-
ture (contents) is converted into an SDR signal so as to
output the SDR signal, remapping similar to the video is
necessary for graphics. When the remapping is per-
formed on both the video and the graphics, a processing
amount of the remapping becomes large, and conversion
into a luminance value that is not intended by a creator
might be performed.

[1-6. First Remapping for Fixed Luminance Value]

[0047] A luminance range of a graphic master is com-
mon between an SDR master and an HDR master (de-
scribed later). That is to say, the graphic master is gen-
erated with an upper limit or less in the SDR luminance
range. This is because a greatest effect of the HDR in
picture contents is considered to be exerted on a video
such as a main feature of a movie, and an effect to be
exerted on the graphic such as a subtitle is smaller than
the video.

[0048] In such remapping of the graphic, first remap-
ping is performed in a manner that a luminance value
associated with a code value in the first EOTF before
conversion is decided, and a code value in the second
EOTF after the conversion associated with the luminance
value is decided. That is to say, the first remapping is
performed with the luminance value being fixed in a man-
ner that the code value in the second EOTF is decided
by using the luminance value as it is, decided by the first
EOTF.

[0049] A table, which represents association relation-
ships between the plurality of code values in the respec-
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tive EOTFs and the plurality of luminance values, is saved
in advance. A predetermined luminance value associat-
ed with a predetermined code value is decided by refer-
encing each table, or on the contrary, a predetermined
code value associated with a predetermined luminance
value is decided.

[0050] A specific process is described with reference
to FIG. 5A and FIG. 5B. FIG. 5A is a diagram for describ-
ing an example where the first remapping from the SDR
signal into the HDR signal is performed, and describing
the firstremapping of the SDR signal where an SDR code
value is code_sdr. In the first remapping, a luminance
value val_i associated with code_sdr is decided by using
the SDR EOTF, and then code_hdr in the HDR EOTF
associated with the decided luminance value val_iis de-
cided. With this operation, the code value code_sdr in
the SDR EOTF is remapped into the code value code_hdr
in the HDR EOTF.

[0051] FIG. 5B is a diagram for describing an example
of the first remapping from the HDR signal into the SDR
signal, and describing remapping of the HDR signal with
the code value code_hdr in the HDR EOTF similarly to
the case in FIG. 5A. In the first remapping, code_hdr is
remapped by the code value code_sdrinthe SDR EOTF.
That is to say, the luminance value val_i associated with
code_hdr is decided by using the HDR EOTF, and then
code_sdr in the SDR EOTF associated with the decided
luminance value val_i is decided.

[0052] As aresult, in the first remapping shown in FIG.
5A and FIG. 5B, (i) a luminance value associated with
the code value indicated by the first luminance signal is
decided by using the first EOTF, and (ii) a second code
value associated with the decided luminance value in the
second EOTF is decided as the converted code value.
[0053] Inthe firstremapping, when the code value that
matches with the luminance value in the first EOTF before
the conversion is not present in the second EOTF after
the conversion, a code value that is least different in the
luminance value from the matched code value is selected
from the code values in the second EOTF after the con-
version. That is to say, in the first remapping shown in
FIG. 5A and FIG. 5B, the code value associated with the
decided luminance value is not present in the plurality of
second code values associated in the second EOTF, a
code value associated with a luminance value least dif-
ferent from the decided luminance value in the plurality
of second code values is decided as the converted code
value. Inthe example of FIG. 5A, when a code that match-
es with the luminance value val_i (the luminance value
associated with code-sdrinthe SDR EOTF)is not present
in the plurality of code values in the HDR EOTF, a code
value, which is associated with a luminance value closest
to val_i, is selected from the plurality of luminance values
associated with the plurality of code values in the HDR
EOTF.

[0054] An 8-bit signal is generally used as a bit length
of the code value of the SDR signal, but a bit length is
assumed to be increased to 10 bits or 12 bits in the HDR
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signalin order to express high peak luminance. However,
in a conventional authoring system, an optical disc or a
BD player, since a video or graphic signal is 8 bits, an 8-
bit signal is desirably used from a viewpoint of compati-
bility. A video is a mostimportant elementin the contents,
therefore heightening of resolution from 2K to 4K, and
widening of color gamut from ITU-R Recommendations
BT.709 to BT.2020 are expected. For this reason, com-
patibility with the conventional systems or devices is dif-
ficult. On the other hand, a conventional graphic of 2 K,
8 bits and SDR is used, and the graphic is up-converted
into 4K when the SDR graphic is displayed, so that the
graphic can be synthesized with a video to be displayed.
The graphic that is the same as the conventional one
enables graphic data used authoring to be shared in a
picture (contents) that is a 2K video compatible with the
SDR and new contents that are a 4K video or are com-
patible with the HDR.

[0055] When the display is compatible only with the
SDR and uses the SDR EOTF, the SDR peak luminance
can be expressed by 8 bits, and thus no problem arises.
On the other hand, when the display is compatible with
the HDR and uses the HDR EOTF, the bit length is in-
creased from 8 bits to 10 bits or 12 bits in the HDR EOTF.
As a result, a luminance value in the HDR EOTF asso-
ciated with a code value "255" as a maximum value in 8-
bit expression is occasionally smaller than the SDR peak
luminance. That is to say, when values 0 to 255 are ex-
tracted from the code values in the HDR EOTF for asso-
ciation with the 8-bit HDR signal, the SDR peak lumi-
nance may not be expressed.

[0056] Therefore, when the HDR EOTF associated
with a 10-bit code value is expressed by an 8-bit code
value, a high-order 8-bit code value in the 10-bit code
value in the HDR EOTF may be used. Specifically, when
the 8-bit code value of the HDR signal is converted into
a luminance value, the 8-bit HDR signal is shifted up by
2 bits, and 0 is inserted into a low-order 2-bit value so
that a 10-bit code value is generated. A luminance value
associated with the generated code value is decided.
[0057] That is to say, in the first remapping, when the
code value indicated by the obtained first luminance sig-
nal is a second bit number smaller than a first bit number
expressing the first code value associated in the first
EOTF, aluminance value associated in the first EOTF is
decided by using a bit higher by the second bit number
in the first code value. Further, in the first remapping, the
bit length of the first luminance signal is converted into a
bit length of the first EOTF, and the luminance value as-
sociated with the code value of the converted first lumi-
nance signal is decided in the first EOTF.

[0058] The code values generated by shifting-up by 2
bits are only multiples of 4, but the SDR peak luminance
can be expressed by an 8-bit code value. In another man-
ner, when the SDR peak luminance can be expressed
by a 9-bitcode value, the 9-bit code value may be shifted-
up by 1 bit. At this time, the shifted-up code value is a
multiple of 2. Note that the similar method can be used
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for a case where the code value of the HDR EOTF is 12
bits.

[0059] As described above, in the first remapping,
since the luminance value is fixed and the luminance
value needs not to be associated between the first and
second EOTFs before and after the conversion, the
processing amount relating to the remapping can be re-
duced. Such first remapping is called luminance value
fixed remapping.

[1-7. Second Remapping of Variable Luminance Value]

[0060] The above describes that graphic is remapped
from the HDR to the SDR or from the SDR to the HDR
by the luminance value fixed remapping (first remap-
ping). On the other hand, as shown in FIG. 6, since mas-
ters of different peak luminance are used for the SDR
and the HDR in a video, the HDR master includes lumi-
nance that exceeds the peak luminance on the SDR.
FIG. 6 is a diagram illustrating luminance ranges of the
SDR master and the HDR master in a video.

[0061] Inremapping of a video, since peak luminance
of the HDR signal of a video is higher than peak lumi-
nance of SDR, the luminance value cannot be made to
be constant before and after the conversion unlike the
remapping of a graphic. For this reason, in the remapping
of a video, remapping for converting the luminance value
before and after the conversion (second remapping) is
performed. That is to say, in the second remapping, (i)
after the first luminance value associated with the code
value indicated by the firstluminance signal (a luminance
value before the remapping) is decided by using the first
EOTF, (ii) the second luminance value in the second lu-
minance range associated with the decided first lumi-
nance value in advance (the luminance value after the
remapping) is decided differently from the first remap-
ping. In the second remapping, further similarly to the
first remapping, the second code value associated with
the decided second luminance value in the second EOTF
is decided as the converted code value.

[0062] FIG. 7 is a diagram for describing an example
of relational information about an association relationship
between the HDR luminance values and the SDR lumi-
nance values when the HDR signal is converted into the
SDR signal. Details of the mapping method are omitted,
but in the above association relationship, mapping to lu-
minance values in the SDR luminance range is per-
formed so that luminance values in a low luminance re-
gioninthe HDR luminance range are maintained as much
as possible. Luminance values in a high luminance re-
gion higher than the low luminance region in the HDR
luminance range are mapped near the peak luminance
in the SDR luminance range. That is to say, as shown in
FIG. 7, in the decision of the second luminance value,
when the decided first luminance value is in the low lu-
minance region where the luminance in the first lumi-
nance range is low, the second luminance value is de-
cided so as to be approximately equal to the first lumi-
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nance value. In the decision of the second luminance
value, when the decided first luminance value is in the
high luminance region where the luminance in the first
luminance range is high, the second luminance value is
decided so that as the first luminance value increases,
an increasing amount reduces. When the decided first
luminance value is a maximum luminance value in the
first luminance range, the maximum luminance value in
the second luminance range is decided as the second
luminance value.

[0063] Note that luminance values that exceed the
SDR peak luminance are collectively clipped so as to be
matched with the SDR peak luminance. That is to say,
in the decision of the second luminance value as the lu-
minance value after the remapping, when the decided
first luminance value exceeds the maximum luminance
value in the second luminance range, the maximum lu-
minance value in the second luminance range may be
the second luminance value. However, such a method
has a disadvantage that a luminance difference of the
HDR signal in the high luminance region cannot be ex-
pressed at all. Incidentally, the association relationship
between the HDR and SDR luminance values is similarly
applied also to the conversion from SDR into HDR. A
table is additionally prepared for the association between
the HDR and SDR luminance values.

[0064] The second remapping for the case where the
luminance value changes before and after the remapping
is called luminance value variable remapping.

[1-8. Converting Method and Converting Apparatus]

[0065] FIG. 8 is a block diagram illustrating a configu-
ration of a remapping processor in a converting appara-
tus.

[0066] Remapping processor 220 is included in con-
verting apparatus 210. As shown in FIG. 8, remapping
processor 220 has EOTF determiner 221, process target
determiner 222, luminance value variable remapper 223,
and luminance value fixed remapper 224, storage 225
that temporarily stores a stream of contents (a picture).
[0067] EOTF determiner 221 determines whether the
EOTF associated with a signal of contents (a video and
graphics)read from media 100 is different from the EOTF
associated with output signals to be output to displays of
TVs 300 and 310 that display pictures. The EOTF asso-
ciated with an output signal is the EOTF of an output
signal that is associated with a display of TV and can be
displayed on the display.

[0068] Process target determiner 222 determines
whether a process target is a video (a graphic).

[0069] Luminance value variable remapper 223 con-
verts a signal of a stream stored in storage 225 into a
signal associated with the EOTF of an output signal ac-
cording to the luminance value variable remapping (sec-
ond remapping).

[0070] Luminance value fixed remapper 224 converts
the stream signal stored in storage 225 into a signal as-
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sociated with the EOTF of the output signal according to
the luminance value fixed remapping (first remapping).

[0071] FIG. 9 is a diagram illustrating a flowchart of a
remapping process in the converting apparatus.

[0072] First, EOTF determiner 221 determines wheth-
eran EOTF associated with a signal of obtained contents
(a video and a graphic) is different from an EOTF asso-
ciated with an output signal to be output to a display as
shown in FIG. 9 (step 101). When the determination is
made as "Yes" in step101, processes in step 102 to step
104 are executed in order to convert a system of the
luminance range associated with the contents signal into
the EOTF associated with the output signal. On the other
hand, the determination is made as "No" in step 101, the
remapping process is ended, and the contents signal is
output without remapping. Step 101 is executed in such
a manner so that the display such as a TV that displays
a picture is decided based on compatibility with the HDR
display. The format of the output signal may be decided
so as to be compatible with a main video such as a main
feature.

[0073] Process target determiner 222, then, deter-
mines whether a process target is a video (a graphic)
(step 102). When the determination is made as "Yes" in
step 102, luminance value variable remapper 223 con-
verts the content signal into a signal compatible with the
EOTF of the output signal according to the luminance
value variable remapping (the second remapping) (step
103).

[0074] On the other hand, when the determination is
made as "No" in step 102, luminance value fixed rema-
pper 224 converts the contents signal into a signal com-
patible with the EOTF of the output signal according to
the luminance value fixed remapping (the first remap-
ping) (step 104).

[0075] When the content (the picture) is a video, the
second remapping is performed, and when the content
(the picture)is a graphic, the firstremapping is performed.
[0076] In the luminance value variable remapping in
step103 and the luminance value fixed remapping in
step104, tables that indicate an association relationship
between the HDR and SDR luminance values are pre-
pared in advance respectively. The association relation-
ship between the luminance values with the code values
inthe HDR EOTF and the SDR EOTF may be described
in each of the tables. As a result, the code values that
are associated with the luminance values of the EOTF
after the remapping are always present. For this reason,
when a code value that is associated with a luminance
value is not present, a code value having a luminance
value closest to that luminance value needs not to be
searched for.

[0077] Further, in the luminance value variable rema-
pping (the second remapping), a plurality of tables may
be adaptively switched based on a luminance distribution
in an image or in each scene or an optimum table may
be sequentially created for each content. That is to say,
for example, in decision of the second luminance value
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thatis the luminance value after the remapping, relational
information according to a picture scene is selected from
a plurality of pieces of relational information (tables) rep-
resenting a relationship between the luminance values
in the first luminance range and the luminance values in
the second luminance expression. Then the second lu-
minance value may be decided based on the decided
first luminance value by using the selected relational in-
formation.

[0078] In the luminance value variable remapping in
step103, the process is executed in the following proce-
dure. In this case, the conversion is performed from the
first luminance signal associated with the first EOTF into
the second luminance signal associated with the second
EOTF.

(1) The first luminance value associated with the
code value of the first EOTF (the luminance value
before the remapping) is decided.

(2) The second luminance value of the second EOTF
associated with the first luminance value decided in
(1) (the luminance value after the remapping) is de-
cided.

(3) A code value of the second EOTF associated
with the second luminance value decided in (2) is
decided.

[0079] In the luminance value fixed remapping in
step104, the process is executed in the following proce-
dure. In this case, the conversion is performed from the
first luminance signal associated with the first EOTF into
the second luminance signal associated with the second
EOTF.

(1) The luminance value associated with the code
value of the first EOTF is decided.

(2) (1) The code value of the second EOTF associ-
ated with the luminance value decided in (1) is de-
cided.

[0080] *Intheluminance value fixed remapping, since
the luminance value does not change before and after
the remapping, the process (2) in step 103 is not neces-
sary.

[0081] After the completion of step 103 and step 104
in the remapping process, converting apparatus 210 syn-
thesizes the video and the graphic so as to output them.
Thatis to say, converting apparatus 210 may further per-
form the first remapping and the second remapping so
as to synthesize and output the video and the graphic
that are converted into the second luminance signal.
[0082] Further, when outputting the signal to the dis-
play through an interface such as an HDMI (registered
trademark), converting apparatus 210 may transmit in-
formation for identifying the EOTF of the output signal as
meta-information. That is to say, converting apparatus
210 may further output the second luminance signal ob-
tained by converting the obtained first luminance signal
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as well as the meta-information for identifying the second
EOTF.

[1-9. Effects]

[0083] In the first exemplary embodiment, in the repro-
duction of contents, a decision is made whether an HDR
signal or an SDR signal is output according to compati-
bility of an output destination of a picture with the HDR
or the SDR. The process for remapping the picture and
the graphic from the SDR to the HDR or from the HDR
to the SDR is executed according to the output format.
A luminance value fixed remapping process where the
luminance value does not change before and after the
remapping is applied to the graphic, and a luminance
value variable remapping process where the luminance
value might be changed before and after the remapping
is applied to the picture.

[0084] Since the luminance of the graphic does not
change before and after the remapping, image quality
intended by a creator can be maintained. Further, the
luminance values need not to be associated between the
EOTFs before and after the conversion, and thus the
processing amount for the remapping can be reduced.

SECOND EXEMPLARY EMBODIMENT
[2-1. Contents Creating Method]

[0085] The creation of a video master and a graphic
master needs a grading step shown in FIG. 2. In this step,
luminance and color shade of a digital image imaged by
a camera or a scanned image of a film are corrected in
each pixel so that creator’s intention is reflected. The
grading requires advanced know-how, and a great
number of necessary steps. Therefore, it is desirable to
minimize a number of masters to be created as small as
possible. On the other hand, since the peak luminance
is different between the HDR and the SDR, different mas-
ters need to be generally created for the HDR and the
SDR respectively. FIG. 10 is a diagram illustrating an
example of combinations of the HDR and the SDR when
contents include one video stream and one graphic
stream. In this example, four combinations are present,
and the HDR master and the SDR master are necessary
for a video and a graphic.

[0086] Onthe other hand, a greatest effect of the HDR
in picture contents is considered to be exerted on a video
such as a main feature of a movie, and an effect to be
exerted on graphic such as a subtitle is smaller than the
effect on the video. Nevertheless, when the HDR master
and the SDR master are created also for the graphic sim-
ilarly to the video, a load on the creation of contents is
large.

[0087] Therefore, in the creation of the graphic master
in the present disclosure, a master is shared in the SDR
and the HDR as shown in FIG. 11. FIG. 11 is a diagram
illustrating that a graphic master is created by using an
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EOTF shared with a video master. A luminance range in
the graphic master is made to match with an SDR lumi-
nance range. Thatis to say, peak luminance in the graph-
ic master is an upper limit value of the SDR luminance
range or less. When graphic data in the contents is
mapped into an SDR signal compatible with SDR, code
values for respective pixels are decided based on the
SDR EOTF. When the graphic data is mapped into an
HDR signal compatible with the HDR, code values for
respective pixels are decided based on the HDR EOTF.
[0088] FIG. 12A is a diagram for describing a case of
mapping on the SDR signal when the graphic master is
created. In this case, since the SDR luminance range
matches with the luminance range of the graphic master,
a defining region of the code value in the SDR EOTF is
entirely effective.

[0089] FIG. 12B is a diagram for describing a case of
mapping on the HDR signal when the graphic master is
created. In this case, only code values that are the code
value corresponding to the peak luminance of SDR or
less are effective.

[0090] Incidentally, when the graphic master is
mapped into the HDR signal, identification information
representing that the peak luminance is within the SDR
luminance range may be stored in an elementary stream
or management information such as a playlist. In the
above remapping process, a decision can be made
based on the identification information which of lumi-
nance value fixed remapping or luminance value variable
remapping is applied. Further, when output is carried out
by an interface such as HDMI (registered trademark), the
identification information may be stored as meta-infor-
mation of the output interface.

[0091] AnEOTF of the graphic can be decided accord-
ing to a video. That is to say, when the video is an HDR
video, the graphic data is also HDR data, and when the
video is an SDR video, the graphics data is also SDR
data. In another manner, the graphic data may be always
an SDR data.

[0092] Note that the similar consideration can be ap-
plied also to a case where a plurality of videos is present.
For example, when a sub-video that is displayed with it
being overlapped on a main video or in parallel with the
main video, an EOTF of the sub-video can be matched
with an EOTF of the main video.

[2-2. Data Creating Method and Apparatus]

[0093] FIG. 13 is a block diagram illustrating a config-
uration of a generator that generates a graphic signal on
authoring.

[0094] Generator 400 includes GFX (graphic effect)
grading part 410, determiner 420, HDR signal generator
430, and SDR signal generator 440.

[0095] GFX grading part 410 grades a graphic master
so that the luminance value is the SDR peak luminance
or less.

[0096] Determiner 420 determines whether a video to
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be displayed together with a graphic is an HDR video.
[0097] When determiner 420 determines thatthe video
to be displayed simultaneously with the graphic is an
HDR video, HDR signal generator 430 converts a lumi-
nance value of the graphic into a code value using the
HDR EOTF.

[0098] When determiner420 determines thatthe video
to be displayed simultaneously with the graphic is not an
HDR video (namely an SDR video), SDR signal gener-
ator 440 converts the luminance value of the graphic into
a code value using the SDR EOTF.

[0099] FIG. 14 is a flowchart illustrating a method for
generating the graphic signal on authoring.

[0100] First, GFX grading part 410 grades a graphic
master so that the luminance value becomes the SDR
peak luminance or less (step 201).

[0101] Determiner 420 determines whether the video
to be displayed simultaneously with the graphic is an
HDR video (step202).

[0102] When the determination is made as "Yes" in
step 202, HDR signal generator 430 converts the lumi-
nance value of the graphic into a code value using the
HDR EOTF (step 203).

[0103] When the determinationis made as "No" in step
202, SDR signal generator 440 converts the luminance
value of the graphic into a code value using the SDR
EOTF (step 204).

[0104] Note thatthe determination is made in step 202
whether the graphic is displayed simultaneously with the
video. At this time, when the graphic is, for example, a
subtitle, the video on which the subtitle is superimposed
is determined. Further, the graphic such as a menu that
is not displayed simultaneously with the video may be
determined based on whether a main feature of the video
is an HDR video. Furthermore, since the graphic uses a
format for conventional 2K, the graphic is converted al-
ways using the SDR EOTF. Therefore, the determining
process in step 202 is not executed, and the process in
step 204 may be always executed.

[0105] In such a manner, the luminance range of the
graphic is set to be the SDR peak luminance or less, so
that the luminance value fixed remapping can be per-
formed without changing the luminance value before and
after the remapping.

[0106] Note thatthe grading can be carried out also on
data other than graphic so that the luminance of the HDR
master is within the SDR range. Particular, in a graphic
such as a subtitle, a merit of using a luminance value
higher than the SDR peak luminance is insignificant.
Therefore, the luminance value fixed remapping may be
applied to the remapping from the SDR to the HDR re-
gardless of whether the grading is within the SDR range.

[2-3. Effects and the like]
[0107] Inthe creating apparatus and the creating meth-

od according to the second exemplary embodiment,
when a content that includes picture data such as a
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graphic as well as a video is authored, a common master
is used for the picture data other than the video in the
HDR and the SDR. For this reason, grading is carried
out so that the peak luminance in a master is within the
SDR luminance range.

[0108] Asaresult, sincethe masterexcludingthe video
can be commonized in the HDR and the SDR, a number
of steps relating to the creation of a master can be re-
duced.

ANOTHER EXEMPLARY EMBODIMENT

[0109] The exemplary embodiments are described
above as the examples of the technique disclosed in the
present application. However, the technique of the
present disclosure is not limited to them, and thus can
be applied to an exemplary embodiment where modifi-
cation, replacement, addition or omission is suitably
made. Further, the components described in the exem-
plary embodiments are combined so as to provide a new
exemplary embodiment.

[0110] Therefore, another exemplary embodiment is
described below.

[0111] For example, in the above exemplary embodi-
ments, two kinds of formats that are the HDR and the
SDR are described as a format of the output signal to be
output from converting apparatus 210. At a time of output
into the HDMI (registered trademark), output is carried
out in the HDR or the SDR as a standard specification.
For example, when a TV is provided with a built-in BD
player or broadcasting is received and reproduced by the
TV, oran OTT service is viewed on a tablet, a signal can
be directly output from converting apparatus 210 into a
display device.

[0112] Atthistime,inacase where the peak luminance
in an HDR standard is different from the displayable peak
luminance on the display device, a remapping process
may be executed on data in a content compatible with
the HDR according to the EOTF of the display device.
Further, the remapping process may be again executed
on SDR and HDR signals input into the display device
by the HDMI (registered trademark) for the EOTF accord-
ing to the peak luminance of the display device.

[0113] That is to say, in this case, the obtained first
luminance signal may be converted into a second lumi-
nance signal by using the first EOTF, and the second
EOTF where the displayable luminance range on the dis-
play device as an output destination of the second lumi-
nance signal is a second luminance range.

[0114] Further, inthe exemplary embodiments, not de-
scribed, but in authoring of a BD, a video and an audio
to be reproduced by unit of a play item in a playlist, or a
graphic can be specified. When a video and an audio to
be reproduced in units of play items, or a graphic are
specified, the resetting process is executed on a bound-
ary of play items by switching between the HDR and the
SDR in units of play items in the interface such as the
HDMI (registered trademark). As a result, seamless re-
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production cannot be occasionally carried out. Therefore,
when the switching between the HDR and the SDR is
performed between play items that are seamlessly con-
nected, the remapping process may be executed in the
converting apparatus provided to the BD player so that
the EOTF of an output signal is the same as the EOTF
of the previous play item. In another manner, the switch-
ing of the EOTF is prohibited between the play items that
are seamlessly connected, and identification information
that represents that the EOTF is not switched may be
stored in management information such as the playlist.
[0115] Further, the authoring or the converting method
in the exemplary embodiments can be applied not only
to package media such as optical discs but also to broad-
casting and an OTT (Over The Top) service. For exam-
ple, in broadcasting, besides a main feature of a broad-
casting program, data broadcasting to be transmitted by
broadcasting, and a content obtained via a communica-
tion network can be superimposed on a main feature of
a video to be displayed. At this time, it is expected that
an HDR program and an SDR program are mixed in a
main feature of a video. A restriction of the peak lumi-
nance and the remapping process can be carried out
also on a graphic and a video in a content obtained sep-
arately from the main feature by the above-described
method.

[0116] Further, the exemplary embodiments describe
the HDR and SDR EOTFs with different peak luminance.
This idea can be similarly applied also to color gamut and
bit depth. The color gamut is changed from a color space
BT.709 into a color space BT.2020 according to height-
ening of resolution from 2K to 4K. FIG. 15 is a diagram
in which the color spaces BT.709 and BT.709 in ITU-R
Recommendations are indicated by a CIE color system,
and it is found that color gamut is wider in BT.2020 than
BT.709. In a graphic, like a case where the peak lumi-
nance of the HDR signal is made to be matched with the
peak luminance of the SDR signal, when the color space
BT.2020 is used, colors within a range of the color gamut
of BT.709 can be used. Information representing whether
the colors are within the range of BT.709 when BT.2020
is used as the color space can be stored as meta-infor-
mation in the content or of the output interface similarly
to the EOTF.

[0117] Note thatin the above exemplary embodiments,
the respective components may be configured by dedi-
cated hardware, or may be realized by executing soft-
ware programs suitable for the respective components.
The respective components may be realized by a such
a manner that a program executer such as a CPU or a
processor reads software programs recorded in a hard
disc or a recording medium such as a semiconductor
memory so as to execute the programs.

[0118] The converting method and the converting ap-
paratus according to one or some of the aspects of the
present disclosure are described above in the exemplary
embodiments, but the present disclosure is not limited to
the exemplary embodiments. Exemplary embodiments
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obtained by making various modifications, which are con-
ceived by the person skilled in the art, and exemplary
embodiments obtained by combining the components in
different exemplary embodiments may be included in a
scope of one or some of the aspects of the present dis-
closure without departing from the scope of the present
disclosure.

INDUSTRIAL APPLICABILITY

[0119] The presentdisclosure is useful as the convert-
ing method and the converting apparatus that can suit-
ably convert luminance from a first luminance range to a
second luminance range that is made wider or narrower
than the first luminance range.

REFERENCE MARKS IN THE DRAWINGS

[0120]

100 media

200 BD player

210 converting apparatus

220 remapping processor

221 determiner

222 process target determiner

223 luminance value variable remapper
224 luminance value fixed remapper
225 storage

300,310 TV

400 generator

410 grading part

420 determiner

430 HDR signal generator

440 SDR signal generator

Claims

1. A converting apparatus for performing conversion
relating to picture luminance, the converting appa-
ratus comprising:

an obtainer configured to obtain afirstluminance
signal that indicates a first code value obtained
by quantizing a luminance value of a picture, the
luminance value of the picture being in a first
luminance range; and

aconverter configured to decide, as a converted
code value, a second code value, which is as-
sociated with the first code value indicated by
the firstluminance signal obtained by the obtain-
er by quantization for a second luminance range
different in a maximum value from the first lumi-
nancerange, and convertthe firstluminance sig-
nal into a second luminance signal indicating the
converted code value,

wherein the first code value is obtained by quan-

10

15

20

25

30

35

40

45

50

55

12

22

tizing the luminance value of the picture using a
first EOTF (Electro-Optical Transfer Function)
where a plurality of luminance values in the first
luminance range and a plurality of first code val-
ues are associated with each other,

the converter is configured to decide the second
code value as the converted code value by using
the first EOTF and a second EOTF where a plu-
rality of luminance values in the second lumi-
nance range and a plurality of second code val-
ues are associated with each other, and

the second luminance signal indicates the de-
cided second code value.

Wherein, when the picture is a graphic and the
first luminance signal is a signal obtained by
quantizing the luminance value of the graphic,
the converter is configured to perform first rem-
apping for (i) deciding a luminance value asso-
ciated with the first code value indicated by the
first luminance signal using the first EOTF, and
(i) deciding the second code value associated
with the decided luminance value in the second
EOTF as the converted code value,

wherein, when the picture is a video and the first
luminance signal is a signal obtained by quan-
tizing the luminance value of the video, the con-
verter is configured to perform second remap-
ping for:

(i) deciding a first luminance value associ-
ated with the first code value indicated by
the first luminance signal using the first
EOTF,

(i) deciding a second luminance value as-
sociated with the decided first luminance
value in advance in the second luminance
range, and

(iii) deciding the second code value associ-
ated with the decided second luminance
value in the second EOTF as the converted
code value,

the first luminance range is larger in a maximum
luminance value than the second luminance
range,

the maximum luminance value in the first lumi-
nance range is associated with the maximum
luminance value in the second luminance range
in advance,

characterized in that in the decision of the sec-
ond luminance value,

when the decided first luminance value is in a
low luminance region where the luminance is
low in the first luminance range, the converter
is configured to decide the second luminance
value so as to be approximately equal to the first
luminance value,

when the decided first luminance value is in a
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high luminance region where the luminance is
high in the first luminance range, the converter
is configured to decide the second luminance
value so that the larger the first luminance value
is, the smaller an increase amount of the second
luminance value is,

when the decided first luminance value is the
maximum luminance value in the first luminance
range, the maximum luminance value in the sec-
ond luminance range is the second luminance
value.

2. A converting method, relating to picture luminance,
performed in a converting apparatus as defined in
claim 1, the method comprising:

obtaining a first luminance signal that indicates
a first code value obtained by quantizing a lumi-
nance value of a picture, the luminance value of
the picture being in a first luminance range;
deciding, as a converted code value, a second
code value, which is associated with the first
code value indicated by the obtained first lumi-
nance signal by quantization for a second lumi-
nance range different in a maximum value from
the firstluminance range, and converting the first
luminance signal into a second luminance signal
indicating the converted code value,

wherein the first code value is obtained by quan-
tizing the luminance value of the picture by using
afirst EOTF (Electro-Optical Transfer Function)
where a plurality of luminance values in the first
luminance range and a plurality of first code val-
ues are associated with each other,

in conversion into the second luminance signal,
the second code value is decided as the con-
verted code value by using the first EOTF and
a second EOTF where a plurality of luminance
values in the second luminance range and a plu-
rality of second code values are associated with
each other,

the second luminance signal indicates the de-
cided second code value,

in the conversion into the second luminance sig-
nal, when the picture is a graphic and the first
luminance signal is a signal obtained by quan-
tizing a luminance value of the graphic, firstrem-
apping for

(i) deciding a luminance value associated
with the first code value indicated by the first
luminance signal using the first EOTF, and
(i) deciding the second code value associ-
ated with the decided luminance value in
the second EOTF as the converted code
value, is performed,

wherein
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in conversion into the second luminance signal,
when the picture is a video and the first lumi-
nance signal is a signal obtained by quantizing
a luminance value of the video, second remap-
ping for

(i) deciding a first luminance value associ-
ated with the first code value indicated by
the first luminance signal using the first
EOTF,

(i) deciding a second luminance value as-
sociated with the decided first luminance
value in advance in the second luminance
range, and

(iii) deciding the second code value associ-
ated with the decided second luminance
value in the second EOTF as the converted
code value, is performed,

the first luminance range is larger in a maximum
luminance value than the second luminance
range,

the maximum luminance value in the first lumi-
nance range is associated with the maximum
luminance value in the second luminance range
in advance,

characterized in that in the decision of the sec-
ond luminance value,

when the decided first luminance value is in a
low luminance region where the luminance is
low in the first luminance range, the second lu-
minance value is decided so as to be approxi-
mately equal to the first luminance value,
when the decided first luminance value is in a
high luminance region where the luminance is
high in the first luminance range, the second lu-
minance value is decided so that the larger the
first luminance value is, the smaller an increase
amount of the second luminance value is,
when the decided first luminance value is the
maximum luminance value in the first luminance
range, the maximum luminance value inthe sec-
ond luminance range is the second luminance
value.

The converting method according to claim 2, wherein
in the first remapping,

when the plurality of second code values does not
include the code value that is associated with the
decided luminance value in the second EOTF, a
code value associated with a luminance value least
different from the decided luminance value in the plu-
rality of second code values is decided as the con-
verted code value.

The converting method according to claim 2, wherein
in the first remapping,
when the first code value indicated by the obtained
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firstluminance signal is a second bit number smaller
than a first bit number expressing the first code value
associated in the first EOTF, a luminance value as-
sociated in the first EOTF is decided by using a bit
higher by the second bit number in the first code
value.

The converting method according to claim 2, further
comprising performing the first remapping and the
second remapping so as to synthesize and output
the video and the graphic converted into the second
luminance signal.

The converting method according to claim 2, wherein
the conversion into the second luminance signal is
performed by using the first EOTF and the second
EOTF where a displayable luminance range on a
display device as an output destination of the second
luminance signal is the second luminance range.

The converting method according to claim 6, further
comprising outputting the second luminance signal
obtained by converting the obtained first luminance
signal together with meta-information for identifying
the second EOTF.

Patentanspriiche

Umwandlungsvorrichtung zum Durchfiihren einer
Umwandlung in Bezug auf die Bildhelligkeit, wobei
die Umwandlungsvorrichtung umfasst:

einen zum Herstellen eines ersten Helligkeitssi-
gnals, das einen durch Quantisieren eines Hel-
ligkeitswerts eines Bildes hergestellten ersten
Codewert angibt, konfigurierten Hersteller, wo-
bei sich der Helligkeitswert des Bildes in einem
ersten Helligkeitsbereich befindet; und

einen zum Festlegen eines zweiten Codewerts,
der mit dem durch das vom Hersteller durch
Quantisierung fir einen sich in einem Maxim-
umwert vom ersten Helligkeitsbereich unter-
scheidenden zweiten Helligkeitsbereich herge-
stellten ersten Helligkeitssignal angegebenen
ersten Codewert verkniipft ist, als ein umgewan-
delter Codewert und Umwandeln des ersten
Helligkeitssignals in ein den umgewandelten
Codewert angebendes zweites Helligkeitssig-
nal konfigurierten Umwandler,

wobei der erste Codewert durch Quantisieren
des Helligkeitswerts des Bildes unter Verwen-
dung einer ersten Electro-Optical Transfer
Function (EOTF) hergestellt wird, wobei eine
Vielzahl von Helligkeitswerten im ersten Hellig-
keitsbereich und eine Vielzahl von ersten Code-
werten miteinander verknipft sind,

der Umwandler zum Festlegen des zweiten Co-
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dewerts als der umgewandelte Codewert unter
Verwendungder ersten EOTF und einer zweiten
EOTF konfiguriert ist, wobei eine Vielzahl von
Helligkeitswerten im zweiten Helligkeitsbereich
und eine Vielzahl von zweiten Codewerten mit-
einander verknUpft sind, und

das zweite Helligkeitssignal den festgelegten
zweiten Codewert angibt,

wobei, wenn das Bild eine Graphik ist und das
erste Helligkeitssignal ein durch Quantisieren
des Helligkeitswerts der Graphik hergestelltes
Signal ist, der Umwandler zum Durchfiihren ei-
nes ersten Umbildens zum (i) Festlegen eines
mit dem durch das erste Helligkeitssignal unter
Verwendung der ersten EOTF angegebenen
ersten Codewert verknipften Helligkeitswerts,
und (ii) Festlegen des mit dem festgelegten Hel-
ligkeitswert in der zweiten EOTF verknipften
zweiten Codewerts als der umgewandelte Co-
dewert konfiguriert ist,

wobei, wenn das Bild ein Video ist und das erste
Helligkeitssignal ein durch Quantisieren des
Helligkeitswerts des Videos hergestelltes Signal
ist, der Umwandler zum Durchfilhren eines
zweiten Umbildens konfiguriert ist zum:

(i) Festlegen eines mit dem durch das erste
Helligkeitssignal unter Verwendung der
ersten EOTF angegebenen ersten Code-
wert verknUpften ersten Helligkeitswerts,
(ii) Festlegen eines mit dem festgelegten
ersten Helligkeitswert verknipften zweiten
Helligkeitswerts vorab im zweiten Hellig-
keitsbereich, und

(iii) Festlegen des mit dem festgelegten
zweiten Helligkeitswert in der zweiten
EOTF verknlpften zweiten Codewerts als
der umgewandelte Codewert,

der erste Helligkeitsbereich in einem maximalen
Helligkeitswert groRer ist als der zweite Hellig-
keitsbereich,

der maximale Helligkeitswert im ersten Hellig-
keitsbereich mitdem maximalen Helligkeitswert
im zweiten Helligkeitsbereich vorab verknipft
ist,

dadurch gekennzeichnet, dass im Festlegen
des zweiten Helligkeitswerts,

wenn der festgelegte erste Helligkeitswert in ei-
ner Niedrighelligkeitszone liegt, in dem die Hel-
ligkeit im ersten Helligkeitsbereich niedrig ist,
der Umwandler zum Festlegen des zweiten Hel-
ligkeitswerts so konfiguriert ist, dass dieser in
etwa gleich dem ersten Helligkeitswert ist,
wenn der festgelegte erste Helligkeitswert in ei-
ner Hochhelligkeitszone liegt, in dem die Hellig-
keit im ersten Helligkeitsbereich hoch ist, der
Umwandler zum Festlegen des zweiten Hellig-
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keitswerts so konfiguriert ist, dass, je groRer der
erste Helligkeitswert ist, je kleiner eine Zunah-
memenge des zweiten Helligkeitswerts ist,
wenn der festgelegte erste Helligkeitswert der
maximale Helligkeitswert im ersten Helligkeits-
bereich ist, der maximale Helligkeitswert im
zweiten Helligkeitsbereich der zweite Hellig-
keitswert ist.

Umwandlungsverfahren in Bezug auf die Bildhellig-
keit, durchgeflhrt in einer Umwandlungsvorrichtung
wie in Anspruch 1 definiert, wobei das Verfahren um-
fasst:

Herstellen eines ersten Helligkeitssignals, das
einen durch Quantisieren eines Helligkeitswerts
eines Bildes hergestellten ersten Codewert an-
gibt, wobei sich der Helligkeitswert des Bildes
in einem ersten Helligkeitsbereich befindet;
Festlegen eines zweiten Codewerts, der mit
dem durch das durch Quantisierung fir einen
sich in einem Maximalwert vom ersten Hellig-
keitsbereich unterscheidenden zweiten Hellig-
keitsbereich hergestellten ersten Helligkeitssig-
nal angegebenen ersten Codewert verknupftist,
als ein umgewandelter Codewert,

und Umwandeln des ersten Helligkeitssignals in
ein den umgewandelten Codewert angebendes
zweites Helligkeitssignal,

wobei der erste Codewert durch Quantisieren
des Helligkeitswerts des Bildes unter Verwen-
dung einer ersten Electro-Optical Transfer
Function (EOTF) hergestellt wird, wobei eine
Vielzahl von Helligkeitswerten im ersten Hellig-
keitsbereich und eine Vielzahl von ersten Code-
werten miteinander verknipft sind,

in der Umwandlung in das zweite Helligkeitssi-
gnal,

der zweite Codewert als der umgewandelte Co-
dewert unter Verwendung der ersten EOTF und
einer zweiten EOTF festgelegt wird, wobei eine
Vielzahl von Helligkeitswerten im zweiten Hel-
ligkeitsbereich und eine Vielzahl von zweiten
Codewerten miteinander verknipft sind,

das zweite Helligkeitssignal den festgelegten
zweiten Codewert angibt,

in der Umwandlung in das zweite Helligkeitssi-
gnal, wenn das Bild eine Graphik ist und das
erste Helligkeitssignal ein durch Quantisieren
eines Helligkeitswerts der Graphik hergestelltes
Signal ist, ein erstes Umbilden zum

(i) Festlegen eines mit dem durch das erste
Helligkeitssignal unter Verwendung der
ersten EOTF angegebenen ersten Code-
wert verknipften Helligkeitswerts, und

(i) Festlegen des mit dem festgelegten
zweiten Helligkeitswert in der zweiten
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EOTF verknlpften zweiten Codewerts als
der umgewandelte Codewert, durchgefiihrt
wird,

wobei

in der Umwandlung in das zweite Helligkeitssi-
gnal, wenn das Bild ein Video ist und das erste
Helligkeitssignal ein durch Quantisieren eines
Helligkeitswerts des Videos hergestelltes Signal
ist, ein zweites Umbilden zum

(i) Festlegen eines mit dem durch das erste
Helligkeitssignal unter Verwendung der

ersten EOTF angegebenen ersten Code-
wert verknUpften ersten Helligkeitswerts,
(ii) Festlegen eines mit dem festgelegten
ersten Helligkeitswert verknipften zweiten
Helligkeitswerts vorab im zweiten Hellig-
keitsbereich, und

(iii) Festlegen des mit dem festgelegten
zweiten Helligkeitswert in der zweiten
EOTF verknlpften zweiten Codewerts als
der umgewandelte Codewert, durchgefiihrt
wird,

der erste Helligkeitsbereich in einem maximalen
Helligkeitswert groRer ist als der zweite Hellig-
keitsbereich,

der maximale Helligkeitswert im ersten Hellig-
keitsbereich mitdem maximalen Helligkeitswert
im zweiten Helligkeitsbereich vorab verknipft
ist,

dadurch gekennzeichnet, dass im Festlegen
des zweiten Helligkeitswerts,

wenn der festgelegte erste Helligkeitswert in ei-
ner Niedrighelligkeitszone liegt, in dem die Hel-
ligkeit im ersten Helligkeitsbereich niedrig ist,
der zweite Helligkeitswert so festgelegt wird,
dasserin etwagleich dem ersten Helligkeitswert
ist,

wenn der festgelegte erste Helligkeitswert in ei-
ner Hochhelligkeitszone liegt, in dem die Hellig-
keit im ersten Helligkeitsbereich hoch ist, der
zweite Helligkeitswert so festgelegt wird, dass,
je groRer der erste Helligkeitswert ist, je kleiner
eine Zunahmemenge des zweiten Helligkeits-
werts ist,

wenn der festgelegte erste Helligkeitswert der
maximale Helligkeitswert im ersten Helligkeits-
bereich ist, der maximale Helligkeitswert im
zweiten Helligkeitsbereich der zweite Hellig-
keitswert ist.

Umwandlungsverfahren nach Anspruch 2, wobei im
ersten Umbilden,

wenn die Vielzahl von zweiten Codewerten nichtden
Codewert umfasst, der mit dem festgelegten Hellig-
keitswert in der zweiten EOTF verkn(pft ist, ein mit
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einem sich am wenigstens vom festgelegten Hellig-
keitswert in der Vielzahl von zweiten Codewerten
unterscheidenden Helligkeitswert verknulpfter Code-
wert als der umgewandelte Codewert festgelegt
wird.

Umwandlungsverfahren nach Anspruch 2, wobei im
ersten Umbilden,

wenn der erste vom hergestellten ersten Helligkeits-
signal angegebene erste Codewert eine zweite Bit-
zahl kleiner ist als eine den in der ersten EOTF ver-
knipften ersten Codezahl ausdriickende erste Bit-
zahl, ein in der ersten EOTF verknupfter Helligkeits-
wert durch Verwenden eines um die zweite Bitzahl
héheren Bits im ersten Codewert festgelegt wird.

Umwandlungsverfahren nach Anspruch 2, ferner
umfassend das Durchfiihren des ersten Umbildens
und des zweiten Umbildens, um das in das zweite
Helligkeitssignal umgewandelte Video und die Gra-
phik zu synthetisieren und auszugeben.

Umwandlungsverfahren nach Anspruch 2, wobei
das Umwandeln in das zweite Helligkeitssignal
durch Verwenden der ersten EOTF und der zweiten
EOTF erfolgt, wobei ein anzeigbarer Helligkeitsbe-
reich auf einer Anzeigevorrichtung als ein Ausgabe-
ziel des zweiten Helligkeitssignals der zweite Hellig-
keitsbereich ist.

Umwandlungsverfahren nach Anspruch 6, ferner
umfassend das Ausgeben des durch Umwandeln
des erhaltenen ersten Helligkeitssignals erhaltenen
zweiten Helligkeitssignals zusammen mit Metainfor-
mationen zum ldentifizieren der zweiten EOTF.

Revendications

Appareil de conversion destiné a effectuer une con-
version se rapportant a la luminance d’'une image,
I'appareil de conversion comprenant :

un dispositif de récupération configuré pour ré-
cupérer un premier signal de luminance qui in-
dique une premiére valeur de code obtenue par
quantification de la valeur de luminance d’'une
image, la valeur de luminance de l'image se
trouvantdans une premiére plage de luminance,
et

un convertisseur configuré pour choisir, comme
valeur de code convertie, une seconde valeur
de code qui est associée a la premiéere valeur
de code indiquée par le premier signal de lumi-
nance obtenu par le dispositif de récupération
par quantification pour une seconde plage de
luminance de valeur maximale différente de cel-
le de la premiére plage de luminance, et pour
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convertir le premier signal de luminance en un
second signal de luminance indiquant la valeur
de code convertie,

dans lequel la premiére valeur de code est ob-
tenue par quantification de la valeur de luminan-
ce de 'image en utilisant une premiére fonction
EOTF (fonction de transfert électro optique) ou
une pluralité de valeurs de luminance dans la
premiere plage de luminance et une pluralité de
premiéres valeurs de code sont associées les
unes aux autres,

le convertisseur est configuré pour choisir la se-
conde valeur de code en tant que valeur de code
convertie en utilisant la premiére fonction EOTF
et une seconde fonction EOTF dans laquelle
une pluralité de valeurs de luminance dans la
seconde plage de luminance et une pluralité de
secondes valeurs de code sont associées les
unes aux autres, et

le second signal de luminance indique la secon-
de valeur de code choisie,

dans lequel, lorsque I'image est un graphique
et que le premier signal de luminance est un
signal obtenu par quantification de la valeur de
luminance du graphique, le convertisseur est
configuré pour effectuer une premiére remise
en correspondance dans le but de (i) choisirune
valeur de luminance associée a la premiére va-
leur de code indiquée par le premier signal de
luminance en utilisant la premiére fonction
EOTF, et (ii) choisir la seconde valeur de code
associée a la valeur de luminance choisie dans
la seconde fonction EOTF comme valeur de co-
de convertie,

dans lequel, lorsque l'image est une vidéo et
que le premier signal de luminance est un signal
obtenu par quantification de la valeur de lumi-
nance de la vidéo, le convertisseur est configuré
pour effectuer une seconde remise en corres-
pondance dans le but de :

(i) choisir une premiere valeur de luminance
associée a la premiere valeur de code indi-
quée par le premier signal de luminance en
utilisant la premiére fonction EOTF,

(ii) choisir une seconde valeur de luminance
associée ala premiére valeur de luminance
a l'avance dans la seconde plage de lumi-
nance, et

(iii) choisir la seconde valeur de code asso-
ciée ala seconde valeur de luminance choi-
sie dans la seconde fonction EOTF en tant
que valeur de code convertie,

la premiére plage de luminance est plus grande
entermes de valeur maximale de luminance que
la seconde plage de luminance,

la valeur maximale de luminance dans la pre-
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miére plage de luminance est associée al'avan-
ce a la valeur maximale de luminance dans la
seconde plage de luminance,

caractérisé en ce que, dans le choix de la se-
conde valeur de luminance :

lorsque la premiere valeur de luminance
choisie se trouve dans une zone de faible
luminance ou la luminance est faible dans
la premiére plage de luminance, le conver-
tisseur est configuré pour choisir la seconde
valeur de luminance de sorte a ce qu’elle
soit approximativement égale a la premiere
valeur de luminance,

lorsque la premiere valeur de luminance
choisie se trouve dans une zone de lumi-
nance élevée ou la luminance est élevée
dans la premiere plage de luminance, le
convertisseur est configuré pour choisir la
seconde valeur de luminance de sorte a ce
que plus la premiere valeur de luminance
est grande, plus la quantité d’augmentation
de la seconde valeur de luminance est pe-
tite,

lorsque la premiere valeur de luminance
choisie estla valeur maximale de luminance
dans la premiére plage de luminance, la va-
leur maximale de luminance dans la secon-
de plage de luminance est la seconde va-
leur de luminance.

Procédé de conversion se rapportant a la luminance
d’'une image, effectué dans un appareil de conver-
sion conforme a la revendication 1, le procédé
comprenant :

la récupération d’'un premier signal de luminan-
ce qui indique une premiére valeur de code ob-
tenue par quantification de la valeur de luminan-
ce d’'une image, la valeur de luminance de I'ima-
ge se trouvant dans une premiére plage de lu-
minance, et

le choix, comme valeur de code convertie, d’'une
seconde valeur de code qui est associée a la
premiére valeur de code indiquée par le premier
signal de luminance obtenu par quantification
pour une seconde plage de luminance de valeur
maximale différente de celle de la premiére pla-
ge de luminance, et la conversion du premier
signal de luminance en un second signal de lu-
minance indiquant la valeur de code convertie,
dans lequel la premiere valeur de code est ob-
tenue par quantification de la valeur de luminan-
ce de I'image en utilisant une premiére fonction
EOTF (fonction de transfert électro optique) ou
une pluralité de valeurs de luminance dans la
premiére plage de luminance et une pluralité de
premiéres valeurs de code sont associées les

10

15

20

25

30

35

40

45

50

55

17

32

unes aux autres,
lors de la conversion dans le second signal de
luminance :

la seconde valeur de code est choisie en
tant que valeur de code convertie en utili-
sant la premiére fonction EOTF et une se-
conde fonction EOTF danslaquelle une plu-
ralité de valeurs de luminance dans la se-
conde plage de luminance et une pluralité
de secondes valeurs de code sont asso-
ciées les unes aux autres, et

le second signal de luminance indique la
seconde valeur de code choisie,

lors de la conversion dans le second signal
de luminance, lorsque I'image est un gra-
phique et que le premier signal de luminan-
ce est un signal obtenu par quantification
de la valeur de luminance du graphique, est
effectuée une premiére remise en corres-
pondance dans le but de :

(i) choisir une valeur de luminance as-
sociée a la premiére valeur de code in-
diquée par le premier signal de lumi-
nance en utilisant la premiére fonction
EOTF, et

(i) choisir la seconde valeur de code
associée a la valeur de luminance choi-
sie dans la seconde fonction EOTF
comme valeur de code convertie,

dans lequel,

lors de la conversion dans le second signal
de luminance, lorsque I'image est une vidéo
et que le premier signal de luminance est
un signal obtenu par quantification de la va-
leur de luminance de la vidéo, est effectuée
une seconde remise en correspondance
dans le but de :

(i) choisir une premiére valeur de lumi-
nance associée a la premiere valeur de
code indiquée par le premier signal de
luminance en utilisant la premiére fonc-
tion EOTF,

(i) choisir une seconde valeur de lumi-
nance associée a la premiere valeur de
luminance a I'avance dans la seconde
plage de luminance, et

(iii) choisir la seconde valeur de code
associée a la seconde valeur de lumi-
nance choisie dans la seconde fonction
EOTF en tant que valeur de code con-
vertie,

la premiére plage de luminance est plus
grande en termes de valeur maximale de
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luminance que la seconde plage de lumi-
nance,

la valeur maximale de luminance dans la
premiére plage de luminance est associée
al’avance a la valeur maximale de luminan-
ce dans la seconde plage de luminance,
caractérisé en ce que, dans le choix de la
seconde valeur de luminance :

lorsque la premiere valeur de luminance choisie
se trouve dans une zone de faible luminance ou
la luminance est faible dans la premiére plage
de luminance, le convertisseur est configuré
pour choisir la seconde valeur de luminance de
sorte a ce qu’elle soit approximativement égale
a la premiere valeur de luminance,

lorsque la premiere valeur de luminance choisie
se trouve dans une zone de luminance élevée
ou laluminance est élevée dans la premiére pla-
ge de luminance, le convertisseur est configuré
pour choisir la seconde valeur de luminance de
sorte a ce que plus la premiéere valeur de lumi-
nance est grande, plus la quantité d’augmenta-
tion de la seconde valeur de luminance est pe-
tite,

lorsque la premiere valeur de luminance choisie
estla valeur maximale de luminance dansla pre-
miére plage de luminance, la valeur maximale
de luminance dans la seconde plage de lumi-
nance est la seconde valeur de luminance.

Procédé de conversion selon la revendication 2,
dans lequel, lors de la premiére remise en corres-
pondance,

lorsque la pluralité de secondes valeurs de code n’in-
clut pas la valeur de code qui est associée a la valeur
de luminance choisie dans la seconde fonction
EOTF, une valeur de code associée a une valeur de
luminance, qui s’éloigne moins de la valeur de lumi-
nance choisie dans la pluralité de secondes valeurs
de code, est choisie en tant que valeur de code con-
vertie.

Procédé de conversion selon la revendication 2,
dans lequel, lors de la premiére remise en corres-
pondance,

lorsque la premiére valeur de code indiquée par le
premier signal de luminance obtenu représente un
second nombre de bits plus petit que le premier nom-
bre de bits exprimant la premiere valeur de code
associée dans la premiére fonction EOTF, une va-
leur de luminance associée dans la premiére fonc-
tion EOTF est choisie en utilisant un nombre de bits
supérieur selon le second nombre de bits dans la
premiére valeur de code.

Procédé de conversion selon la revendication 2,
comprenant en outre I'exécution de la premiére re-
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mise en correspondance et de la seconde remise en
correspondance de sorte a synthétiser et délivrer en
sortie la vidéo et le graphique convertis dans le se-
cond signal de luminance.

Procédé de conversion selon la revendication 2,
dans lequel la conversion dans le second signal de
luminance est effectuée en utilisantla premiére fonc-
tion EOTF et la seconde fonction EOTF ou la secon-
de plage de luminance représente la plage de lumi-
nance affichable sur un dispositif d’affichage en tant
que destination de sortie du second signal de lumi-
nance.

Procédé de conversion selon la revendication 6,
comprenant en outre la délivrance en sortie du se-
cond signal de luminance obtenu par la conversion
du premier signal de luminance obtenu en méme
temps que des méta informations permettant d’iden-
tifier la seconde fonction EOTF.
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